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55. We will need the derivative to find the slope of the tangent line at each of the indicated points. We find the derivative first. 
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a) using the derivative, we find the slope of the line tangent to the curve at point (2, 5) by evaluating the derivative at x=2. 
[image: image84.wmf]2

(2)3(2)210

f

¢

=-=

. Therefore the slope of the tangent line is 10. We use the point-slope equation of find the equation of the tangent line on the next page. 
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b) Using the derivative, we find the slope of the line tangent to the curve at point (-1, 2) by evaluating the derivative at x=-1. 
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. We use the point-slope equation to find the equation of the tangent line. 
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c) Using the derivative, we find the slope of the line tangent to the curve at point (0, 1) by evaluating the derivative at x=0. 
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The tangent line has slope 1 at
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To find the tangent line that has slope equal to 1, we need to find the values of x that make
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So the tangent will occur when x=60. Next we find the point on the graph.
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The tangent line has slope 1 at
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To find the tangent line that has slope equal to 1, we need to find the values of x that make
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. First, we find the derivative. 
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solve: 
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This is a quadratic equation, not readily factorable, so we use the quadratic formula where a=1, b=4, and, c=1.
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There are two tangent lines that have slope equal to 1. The first one occurs at 
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 and the second one occurs at 
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The tangent line has slope 1 at the points 
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81. a) In order to find the rate of change of the area with respect to the radius, we must find the derivative of the function with respect to r. 
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b) Answers will vary. 
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means that the area of the wound with a radius r cm will increase at a rate of 6.28r 
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for each centimeter increase in the radius. 
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b) Answers will vary. 
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means that the circumference of the wound with a radius r cm will increase at a rate of 6.28 cm for each centimeter increase in the radius. 
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b) Evaluate T when t=1.5
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The temperature of the ill person after 1.5 days is 100.175 degrees Fahrenheit.

d) Evaluate 
[image: image143.wmf]()

Tt

¢

when t=1.5


[image: image144.wmf](1.5)0.2(1.5)1.20.9

T

¢

=-+=


The ill person’s temperature is increasing 0.9 degrees Fahrenheit per day after 1.5 days.

87. a) Using the power rule, we find the growth rate 
[image: image145.wmf]dP

dt

.


[image: image146.wmf]2

(1000002000)02000(2)4000

dPd

ttt

dtdt

=+=+=


b) Evaluate the function P when t=10


[image: image147.wmf]2

(10)1000002000(10)300000

P

=+=


The population of the city will be 300000 people after 10 years. 

c) Evaluate the derivative 
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The population’s growth rate after 10 years is 40000 people per year.

e) Answer will vary.
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 means that after 10 years, the cities population is growing at a rate of 40000 people per year.
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There are three points on the graph for which the tangent line is horizontal
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A horizontal tangent line has slope equal to 0, so we need to find the values of x that make 
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First, we find the derivative
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Next we set the derivative equal to zero and solve for x
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There are three points on the graph for which the tangent line is horizontal
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